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(54) CONTROL DEVICE FOR ENGINE WITH AUTOMATIC TRANSMISSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control device 
for an engine with an automatic transmission controllable 
with a minimum fuel consumption even in non-direct 
connection by a corrected target drive force according 
transmission efficiency. 

SOLUTION: This device comprises a means 201 for 
calculating a target drive force Po t a means 202 for 
calculating transmission efficiency r|, a means 203 for 
calculating a corrected target drive force Poc according 
to the transmission efficiency, target value selection 
parts 204 and 209 for selecting a target engine speed 
Neo for providing the corrected target drive force and a 
target engine torque Teo, a means 210 for calculating a 
target intake quantity Qao for providing the target 
engine torque, and a means 205 for calculating a target 
transmission input rotating speed Nio so that the input 
rotating speed of CVT is conformed to the target engine 
speed. In this device, an intake quantity regulation part is 
controlled so that the intake quantity is conformed to 
the target intake quantity, and the transmission gear ratio is controlled so that the input 
rotating speed of the CVT is conformed to the target transmission input rotating speed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A various sensor which detects engine operational status. 
An inspired-air-volume controller which adjusts inspired air volume of said engine, an 
automatic transmission which has an input clutch and a nonstep variable speed gear which 
were connected to said engine, and adjusts a change gear ratio without going through 
stages, and a control section which controls said engine and said automatic transmission 
based on said operational status. 

Are the above a control device of an engine with an automatic transmission which it had, 
and said control section, Target-driving-force operation part which calculates target driving 
force of said engine based on said operational status, Transmission-efficiency operation 
part which calculates a transmission efficiency of said input clutch, and a target-driving- 
force amendment part which amends said target driving force according to said 
transmission efficiency, and calculates a target driving force correction, A desired value 
selecting part which chooses target engine speed for obtaining said target driving force 
correction, and combination of targeted engine torque, Target intake air amount operation 
part which calculates a target intake air amount for obtaining said targeted engine torque, 
Target transmission-input-rotating-speed operation part which calculates target 
transmission input rotating speed of said nonstep variable speed gear so that the number of 
input rotations of said automatic transmission may be in agreement with said target engine 
speed is included, While controlling said inspired-air-volume controller so that inspired air 
volume of said engine is in agreement with said target intake air amount, said change gear 
ratio is controlled so that the number of input rotations of said nonstep variable speed gear 
is in agreement with said target transmission input rotating speed. 

[Claim 2]A control device of the engine with an automatic transmission according to claim 1, 
wherein said target-driving-force amendment part is constituted by a divider which does 
division of said target driving force with said transmission efficiency. 

[Claim 3]A control device of the engine with an automatic transmission according to claim 1 
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or 2, wherein said transmission-efficiency operation part amends said transmission 
efficiency according to said operational status. 

[Claim 4]A control device of an engine with an automatic transmission given in either from 
claim 1, wherein said transmission-efficiency operation part contains a lower limit setting- 
out means to set up a lower limit of said transmission efficiency to claim 3. 
[Claim 5]A control device of an engine with an automatic transmission given in either from 
claim 1 when said transmission-efficiency operation part shows [ said transmission 
efficiency ] below a predetermined value, wherein it sets said transmission efficiency as 
constant value to claim 4. 

[Claim 6]A control device of an engine with an automatic transmission given in either from 
claim 1 when said transmission-efficiency operation part shows [ operational status of said 
engine ] under a slowdown, wherein it sets said transmission efficiency as constant value to 
claim 5. 

[Claim 7]A control device of an engine with an automatic transmission given in either from 
claim 1 when said transmission-efficiency operation part is shown [ under reduction of a 
velocity ratio between input-output elements of said input clutch ], wherein it sets said 
transmission efficiency as constant value to claim 6. 

[Claim 8]Said input clutch is constituted by torque converter containing a hydraulic-power- 
transmission part and a direct connection mechanism, and said control section, A control 
device of an engine with an automatic transmission given in either from claim 1 
characterized by forbidding amendment of said target driving force in said full direct 
connection state including a direct connection state detection part which detects a full direct 
connection state of said direct connection mechanism to claim 7. 

[Claim 9]A control device of the engine with an automatic transmission according to claim 8 
when said transmission-efficiency operation part shows [ said direct connection 
mechanism ] under full direct connection, wherein it forbids amendment of said target 
driving force by fixing said transmission efficiency to 100%. 

[Claim 10]A control device of the engine with an automatic transmission according to claim 
8 or 9 when said direct connection state detection part shows [ rotational frequency 
difference of the number of input rotations of said torque converter and an output rotational 
frequency ] below a prescribed rotational frequency, wherein it detects a full direct 
connection state of said direct connection mechanism. 

[Claim 1 1]A control device of an engine with an automatic transmission given in either from 
claim 1, wherein said input clutch is constituted by torque converter which has a hydraulic- 
power-transmission part and said transmission-efficiency operation part amends said 
transmission efficiency according to fluid temperature in said automatic transmission to 
claim 10. 

[Claim 12]Said control section a velocity ratio including velocity ratio operation part to 
calculate from a ratio of the number of input rotations of said input clutch, and an output 
rotational frequency said transmission-efficiency operation part, A control device of an 
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engine with an automatic transmission given in either from claim 1 calculating said 
transmission efficiency based on said velocity ratio to claim 11. 

[Claim 13]A control device of the engine with an automatic transmission according to claim 
12, wherein said transmission-efficiency operation part restricts said transmission efficiency 
based on said velocity ratio. 

[Claim 14]Said control section a velocity ratio including velocity ratio operation part to 
calculate from a ratio of the number of input rotations of said input clutch, and an output 
rotational frequency said target transmission-input-rotating-speed operation part, A control 
device of an engine with an automatic transmission given in either from claim 1 carrying out 
the multiplication of said velocity ratio to said target engine speed, and calculating said 
target transmission input rotating speed to claim 13. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]When realizing a driver's requested driving force about the control 
device of the engine with an automatic transmission for a vehicles drive, even if between 
the input-output elements (torque converter containing a hydraulic-power-transmission part) 
of an input clutch is in an off-line state, especially this invention, It is related with the control 
device of the engine with an automatic transmission which made possible driving force 
control of the minimum fuel consumption. 
[0002] 

[Description of the Prior Art]Generally, the automatic transmission connected to an engine 
has an input clutch and a nonstep variable speed gear (henceforth M CVT"), and adjusts a 
change gear ratio without going through stages. 

[0003]ln the control device of this kind of engine with an automatic transmission, it is 
required, for example irrespective of the off-line field of an input clutch, the changeover 
region of off-line and direct connection, etc. that a operating range should be optimized and 
fuel consumption should be raised by the cooperative control of an engine and CVT. 
[0004]As a control device of the conventional engine with an automatic transmission, the 
driving force control device of the following vehicles is raised, for example. First, 
conventionally which was indicated to JP, 5-62263, B, according to the device, a driver's 
target driving force is amended according to operational status, and the target control 
parameter of an engine and an automatic transmission is calculated based on a target 
driving force correction. 

[0005]Here, fundamental target driving force is mainly determined in relation to an 
accelerator manipulated variable (accelerator opening) and the vehicle speed. 
It is amended based on operational status (vehicle running conditions, such as variation 
speed of an accelerator opening, running route inclination, and weight of vehicle). 

[0006]As a target control parameter according to target driving force, a target engine 
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output, a target transmission gear ratio (desired value of the output shaft speed ratio of a 
nonstep variable speed gear), etc. are computed. 

[0007]A target engine output is amended so that the actual driving force and target driving 
force of vehicles may be in agreement hereafter, an engine output control section is 
controlled so that a actual engine output and a target engine output are in agreement, and it 
is controlling so that the change gear ratio of a nonstep variable speed gear is in agreement 
with a target transmission gear ratio. 

[0008]Thereby, in addition to fuel consumption economical efficiency, by the transient state 
of vehicles, engine output control with a high response was performed, and target driving 
force has been obtained, realizing suitable operability. 

[0009]ln the speed change controlling device of the nonstep variable speed gear indicated 
to JP,7-332446,A, it had a fuel consumption serious consideration type shift map and a 
power serious consideration type shift map, and the change gear ratio is determined by 
interpolating each shift map according to the signal correlated with the variation speed of an 
engine load. 

[0010]Thereby, according to the acceleration which a driver demands, transmission control 
of the power performance for which it was most suitable can be performed. 
[0011]ln the nonstep variable speed gear indicated to JP,11-1135,A and JP,1 0-3241 76,A, It 
has a torque converter etc. as an input clutch, and the target transmission gear ratio and 
targeted engine torque in an off-line state (converter state) are determined for between the 
output shafts of a torque converter. 

[0012]For example, according to JP,1 1-1 135,A, targeted engine torque is amended 
according to the operating state of nonstep variable speed gear intermittence mechanisms 
(a starting clutch, a torque converter, etc.). 

[0013]When engine output torque becomes the operational stability point which was in 
agreement with the absorption torque of a torque converter according to JP,1 0-3241 76,A, 
control is realized for the input-shaft power (target driving force) of an automatic 
transmission (T/M) in the state with the most sufficient specific fuel consumption. 
[0014]However, according to the control device (driving force control device) of the 
conventional engine with an automatic transmission mentioned above. For example, if 
specific fuel consumption tends to choose the combination of an engine speed value and 
an engine torque as as the minimum in the off-line state between the input-output element 
when an input clutch (a hydraulic-power-transmission part like a torque converter) is used 
as an intermittence mechanism of a gearbox, the following faults will arise. 
[0015]Namely, target engine speed and targeted engine torque are chosen as as the 
minimum fuel consumption in the off-line state, Since the velocity ratio between the output 
shafts of a torque converter becomes one (namely, the number of input rotations of an 
engine speed value > nonstep variable speed gear) or less when a nonstep variable speed 
gear and an inspired-air-volume controller (throttle actuator) are controlled, Even if it 
controls a nonstep variable speed gear the optimal, it becomes impossible to control to 
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target engine speed but to fill a driver's requested driving force. 

[0016]ln order to cope with this problem, with the device given in above-mentioned JP,11- 
1 135,A, it has amended, for example by doing division of the torque of the output shaft of a 
nonstep variable speed gear by the torque ratio based on the velocity ratio between the 
output shafts of a torque converter. 

[0017]Thereby, the control precision of driving force can be raised also in the off-line state 
of a torque converter. In the above-mentioned gazette, since the operation of a target 
transmission gear ratio and the operation of target driving force are made to become 
independent, a certain grade can also reconcile the improvement in operability and fuel 
consumption improvement of vehicles. 

[0018]However, since division of the output shaft torque of a nonstep variable speed gear 
was done and it is amended by the torque ratio of a torque converter, when the 
combination of the target transmission gear ratio (engine speed value) after amendment 
and targeted engine torque is used, it is not necessarily controlled by the minimum fuel 
consumption to a driver's requested driving force. 

[0019]According to JP,10-324176,A, when it reaches at an operational stability point, target 
driving force is controlled by the state of the minimum fuel consumption, but the conditions 
which reach at an operational stability point are restricted, and also the control state of the 
minimum fuel consumption is unrealizable except an operational stability point. 
[0020] 

[Problem(s) to be Solved by the lnvention]As mentioned above, the control device of the 
conventional engine with an automatic transmission had the problem that the driving force 
control of the minimum fuel consumption was unrealizable, when between the input-output 
elements (torque converter etc.) of an input clutch was in an off-line state. 
[0021]Were made in order that this invention might solve the above problems, and at the 
time of the transmission-efficiency fall of an input clutch (at the time of less than 100%). By 
amending target driving force according to a transmission efficiency, fuel-consumption- 
improvement control which optimized a operating range is realized, and it aims at obtaining 
the control device of a controllable engine with an automatic transmission by the point set 
of the minimum fuel consumption (the maximum gas mileage) also in an off-line state. 
[0022]An object of this invention is to obtain the control device of a controllable engine with 
an automatic transmission with the minimum fuel consumption also in an off-line state by 
computing target transmission input rotating speed according to the velocity ratio between 
the input-output elements of an input clutch. 
[0023] 

[Means for Solving the Problem]A control device of an engine with an automatic 
transmission concerning claim 1 of this invention, A various sensor which detects engine 
operational status, and an inspired-air-volume controller which adjusts engine inspired air 
volume, In a control device of an engine with an automatic transmission provided with an 
automatic transmission which has an input clutch and a nonstep variable speed gear which 
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were connected to an engine, and adjusts a change gear ratio without going through 
stages, and a control section which controls an engine and an automatic transmission 
based on operational status, Target-driving-force operation part in which a control section 
calculates engine target driving force based on operational status, Transmission-efficiency 
operation part which calculates a transmission efficiency of an input clutch, and a target- 
driving-force amendment part which amends target driving force according to a 
transmission efficiency, and calculates a target driving force correction, A desired value 
selecting part which chooses target engine speed for obtaining a target driving force 
correction, and combination of targeted engine torque, Target intake air amount operation 
part which calculates a target intake air amount for obtaining targeted engine torque, While 
controlling an inspired-air-volume controller including target transmission-input-rotating- 
speed operation part which calculates target transmission input rotating speed of a nonstep 
variable speed gear so that engine inspired air volume is in agreement with a target intake 
air amount so that the number of input rotations of an automatic transmission is in 
agreement with target engine speed, A change gear ratio is controlled so that the number 
of input rotations of a nonstep variable speed gear is in agreement with target transmission 
input rotating speed. 

[0024]As for a control device of an engine with an automatic transmission concerning claim 
2 of this invention, a target-driving-force amendment part is constituted in claim 1 by divider 
which does division of the target driving force with a transmission efficiency. 
[0025]ln claim 1 or claim 2, as for a control device of an engine with an automatic 
transmission concerning claim 3 of this invention, transmission-efficiency operation part 
amends a transmission efficiency according to operational status. 

[0026]A control device of an engine with an automatic transmission concerning claim 4 of 
this invention contains a lower limit setting-out means by which transmission-efficiency 
operation part sets up a lower limit of a transmission efficiency, in either from claim 1 to 
claim 3. 

[0027]As for a control device of an engine with an automatic transmission concerning claim 
5 of this invention, in either from claim 1 to claim 4, transmission-efficiency operation part 
sets a transmission efficiency as constant value, when a transmission efficiency shows 
below a predetermined value. 

[0028]ln either from claim 1 to claim 5, as for a control device of an engine with an 
automatic transmission concerning claim 6 of this invention, transmission-efficiency 
operation part sets a transmission efficiency as constant value, when engine operational 
status shows under a slowdown. 

[0029]ln either from claim 1 to claim 6, as for a control device of an engine with an 
automatic transmission concerning claim 7 of this invention, transmission-efficiency 
operation part sets a transmission efficiency as constant value, when a velocity ratio 
between input-output elements of an input clutch shows under reduction. 
[0030]A control device of an engine with an automatic transmission concerning claim 8 of 
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this invention, In either from claim 1 to claim 7, an input clutch is constituted by torque 
converter containing a hydraulic-power-transmission part and a direct connection 
mechanism, and a control section forbids amendment of target driving force in a full direct 
connection state including a direct connection state detection part which detects a full direct 
connection state of a direct connection mechanism. 

[0031 ]As for a control device of an engine with an automatic transmission concerning claim 

9 of this invention, in claim 8, transmission-efficiency operation part forbids amendment of 
target driving force by fixing a transmission efficiency to 100%, when a direct connection 
mechanism shows under full direct connection. 

[0032]As for a control device of an engine with an automatic transmission concerning claim 

10 of this invention, in claim 8 or claim 9, a direct connection state detection part detects a 
full direct connection state of a direct connection mechanism, when rotational frequency 
difference of the number of input rotations of a torque converter and an output rotational 
frequency shows below a prescribed rotational frequency. 

[0033]A control device of an engine with an automatic transmission concerning claim 1 1 of 
this invention, In either from claim 1 to claim 10, an input clutch is constituted by torque 
converter which has a hydraulic-power-transmission part, and transmission-efficiency 
operation part amends a transmission efficiency according to fluid temperature in an 
automatic transmission. 

[0034]A control device of an engine with an automatic transmission concerning claim 12 of 
this invention, In either from claim 1 to claim 11, transmission-efficiency operation part 
calculates a transmission efficiency based on a velocity ratio including velocity ratio 
operation part in which a control section calculates a velocity ratio from a ratio of the 
number of input rotations of an input clutch, and an output rotational frequency. 
[0035]ln claim 12, as for a control device of an engine with an automatic transmission 
concerning claim 13 of this invention, transmission-efficiency operation part restricts a 
transmission efficiency based on a velocity ratio. 

[0036JA control device of an engine with an automatic transmission concerning claim 14 of 
this invention, In either from claim 1 to claim 13, including velocity ratio operation part in 
which a control section calculates a velocity ratio from a ratio of the number of input 
rotations of an input clutch, and an output rotational frequency, target transmission-input- 
rotating-speed operation part carries out the multiplication of the velocity ratio to target 
engine speed, and calculates target transmission input rotating speed. 
[0037] 

[Embodiment of the lnvention]Below embodiment 1. describes this embodiment of the 
invention 1 in detail according to a drawing. Drawing 1 is a lineblock diagram showing each 
embodiment of this invention, and drawing 2 is a functional block diagram showing the 
important section (control section) in drawing 1 . 

[0038] Drawing 3 is a characteristic figure showing the velocity ratio e between the output 
shafts of a torque converter, and a relation with the transmission efficiency eta, and is 
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beforehand stored in the memory in a control section. 

[0039]ln drawing 1 , the engine 101 controlled by the engine control system 100, the 
automatic transmission 111 controlled by the automatic transmission control device 110, 
the actuator which drives the engine 101 , and the various sensor which detects the 
operational status of the engine 101 are shown. 

[0040]The electronically controlled throttle 102 which adjusts the inspired air volume Qa to 
the engine 101 is formed in the inlet pipe of the engine 101. The motor 103 which drives the 
throttle valve in the electronically controlled throttle 102, and the throttle opening sensor 
104 which detects throttle opening theta are formed in the electronically controlled throttle 
102. 

[0041 ]The fuel injection valve and the ignition part (not shown) are provided in each 
cylinder in the engine 101. The water temperature sensor (not shown) which detects the 
cooling water temperature of the engine 101 , the speed sensor which detects the vehicle 
speed Vr, etc. are formed in the engine 101 as everyone knows. 

[0042]The crank angle sensor 107 which functions as a control standard position sensing 
device and a rotation sensor is formed in the crankshaft of the engine 101 . The pulse signal 
(crank angle signal) generated from the crank angle sensor 107 is used for the timing 
operation of fuel injection control and ignition control, and the operation of the engine speed 
value Ne in the engine control system 100. 

[0043]The accelerator opening sensors 109 which detect the stepping amount of the 
accelerator pedal 108, i.e., accelerator opening alpha, are formed in the accelerator pedal 
108 operated by the driver. 

[0044]The engine control system 100 and the automatic transmission control device 110 
are constituted by ECU (electronic control unit) containing a microcomputer. The engine 
control system 100 and the automatic transmission control device 110 may be constituted 
as a control section of one, although it is constituted individually and connected mutually. 
[0045]The engine control system 100 controls the actuator 103 relevant to the engine 101, 
for example, the motor which drives the electronically controlled throttle 102, a fuel injection 
valve, an ignition part, etc. based on the detection information from a various sensor which 
shows operational status. 

[0046]The automatic transmission 1 1 1 controlled by the automatic transmission control 

device 110, The torque converter 112 which intervened between the input side (output shaft 

of the engine 101), and the output side (turbine shaft), It has the direct clutch 113 which 

carries out duty adjustment of the integrated state of the torque converter 112, and CVT 

(nonstep variable speed gear) 114 which were connected to the output side of the torque 

converter 112, and a change gear ratio is adjusted without going through stages. 

[0047] In drawing 2 , although the output side in particular of the automatic transmission 1 1 1 

is not shown, as everyone knows, the reduction gear is connected to the output shaft of 

CVT1 14, and the tire of vehicles is further connected via the reduction gear. 

[0048]The automatic transmission control device 110 carries out duty control of the direct 
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clutch 113 provided in the torque converter 112 in the automatic transmission 111, and 
controls combination with the output shaft of the engine 101, and a turbine. 
[0049]The direct clutch 113 links the torque converter 112 directly thoroughly, when the 
direct connection duty Du from the automatic transmission control device 110 is controlled 
by the maximum, and it links the output shaft of the engine 1 01 of an input side, and the 
turbine shaft of an output side directly. At this time, the turbine revolving speed Nt is in 
agreement with the engine speed value Ne. 

[0050]The engine rotation sensor 115 which detects the engine speed value Ne on each 
axis in the automatic transmission 111, The turbine rotation sensor 116 which detects the 
turbine revolving speed Nt, and the input rotation sensor 117 which detects number 
(primary number of rotations) nickel of input rotations of CVT1 14, The output rotation 
sensor 118 which detects the output rotational frequency No of the automatic transmission 
1 1 1 (CVT1 14), and the temperature sensor 119 which detects fluid temperature (oil 
temperature) TG in the automatic transmission 1 1 1 are formed. 
[0051]The engine speed value Ne is detected as the number of input rotations of the 
automatic transmission 1 11, the turbine revolving speed Nt is detected as an output 
rotational frequency of the torque converter 112, and number nickel of input rotations and 
the output rotational frequency No are detected as the number of input rotations and output 
rotational frequency of CVT1 14. 

[0052]Here, the revolving speed of each axis in the engine 101 and the automatic 
transmission 1 1 1 is shown as number of rotations for convenience, respectively. Although a 
graphic display is omitted here, the intake air flow sensor, the sensor which detects the 
driving state of engine accessories (electric load etc.), etc. are formed as a various sensor 
of other common knowledge. 

[0053]The engine control system 100 calculates the target intake air amount Qao based on 
the various sensor signal which shows operational status, drives the motor 103 with the 
command value corresponding to the target intake air amount Qao, and drives the throttle 
valve in the electronically controlled throttle 102. 

[0054]Based on the various sensor signal which shows operational status, the automatic 
transmission control device 110 calculates the direct connection duty Du and the target 
transmission gear ratio Gro, and carries out drive controlling of direct clutch 113 and 
CVT114. 

[0055]The engine control system 100 is provided with the following in drawin g 2. 

Target-driving-force operation part 201. 

Transmission-efficiency operation part 202. 

The divider 203 used as a target-driving-force amendment part. 

The multiplier 205 used as the target-engine-speed operation part 204 and target 

transmission-input-rotating-speed operation part, The divider 206, the targeted engine 

torque operation part 207 of fuel consumption priority, the targeted engine torque operation 

part 208 of response priority, the final targeted engine torque operation part 209, and target 
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intake air amount operation part 210. 

[0056]The automatic transmission control device 110 is provided with the following. 
Velocity ratio operation part 211. 

Target transmission-input-rotating-speed amendment part 212. 
Target transmission gear ratio operation part 213. 
Direct connection state detection part 214. 

[0057]The target-driving-force operation part 201 in the engine control system 100 
calculates fundamental target-driving-force Po of the operational status which a driver 
demands based on accelerator opening alpha and the vehicle speed Vr at least. 
[0058]The velocity ratio operation part 21 1 in the automatic transmission control device 110 
computes the ratio (= Nt/Ne) of the engine speed value Ne and the turbine revolving speed 
Nt as the velocity ratio e between the output shafts of the torque converter 112 (<=1). 
[0059]The transmission-efficiency operation part 202 in the engine control system 100 does 
the map operation of the transmission efficiency eta of the torque converter 112 from the 
velocity ratio e with reference to the characteristic curve of drawing 3 . 
[0060]The divider 203 computes the target driving force correction Poc by doing division of 
the target-driving-force Po with the transmission efficiency eta. The target-engine-speed 
operation part 204 computes the target engine speed Neo which realizes the target driving 
force correction Poc with the minimum fuel consumption based on the target driving force 
correction Poc. 

[0061 ]The multiplier 205 computes the target transmission input rotating speed Nio by 
carrying out the multiplication of the velocity ratio e to the target engine speed Neo. That is, 
the target transmission input rotating speed Nio of CVT1 14 is computed so that the number 
of input rotations of the automatic transmission 1 1 1 may be in agreement with the target 
engine speed Neo. 

[0062]The target transmission-input-rotating-speed amendment part 212 in the automatic 
transmission control device 110 amends the target transmission input rotating speed Nio 
based on operational status, and computes the amendment target transmission input 
rotating speed Nioc. 

[0063]The target transmission gear ratio operation part 213 computes the target 
transmission gear ratio Gro from the amendment target transmission input rotating speed 
Nioc, and outputs the target transmission gear ratio Gro to CVT1 14. Thereby, the change 
gear ratio Gr of CVT1 14 is controlled so that number nickel of input rotations is in 
agreement with the amendment target transmission input rotating speed Nioc. 
[0064]The direct connection state detection part 214 detects the direct connection state of 
the torque converter 112 based on the direct connection duty Du over the velocity ratio e 
and the direct clutch 1 13 of the torque converter 112, etc. 

[0065]The divider 206 in the engine control system 100 computes amendment target- 
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engine-speed Neoc by doing division of the target transmission input rotating speed Nioc 
with the velocity ratio e. 

[0066]The targeted engine torque operation part 207 of fuel consumption priority calculates 
targeted engine torque Teo1 for obtaining the target driving force correction Poc with the 
minimum fuel consumption based on the target driving force correction Poc and 
amendment target-engine-speed Neoc. 

[0067]ln the time of acceleration, etc., the targeted engine torque operation part 208 of 
response priority calculates targeted engine torque Teo2 for obtaining the target driving 
force correction Poc promptly based on the target driving force correction Poc and the 
engine speed value Ne. 

[0068]According to operational status, the targeted engine torque operation part 209 
chooses targeted engine torque Teo1 of fuel consumption priority, or targeted engine 
torque Teo2 of response priority, and outputs the final targeted engine torque Teo. 
[0069]The target intake air amount operation part 210 calculates the target intake air 
amount Qao for obtaining the targeted engine torque Teo, and outputs the driving signal 
according to the target intake air amount Qao to the motor 103 of the electronically 
controlled throttle 102. Thereby, the inspired air volume Qa of the engine 101 is controlled 
in agreement with the target intake air amount Qao. 

[0070]The target-engine-speed operation part 204 - the targeted engine torque operation 
part 209 constitute the desired value selecting part which chooses the combination of 
amendment target-engine-speed Neoc for obtaining the target driving force correction Poc, 
and the targeted engine torque Teo. 

[0071]Next, operation of this embodiment of the invention 1 is explained concretely, 
referring to the flow chart of drawing 4 - drawing 6 with drawing 1 - drawin g 3. In drawing 5 
and drawing 6 , identical codes are given to the same processing step, and a detailed 
description is omitted. 

[0072] Drawing 4 shows operation of the target-driving-force operation part 201, drawing 5 
shows operation of the velocity ratio operation part 21 1 and the transmission-efficiency 
operation part 202 - the target intake air amount operation part 210, and drawing 6 shows 
concrete operation of the divider 203. 

[0073] In drawing 4 , the target-driving-force operation part 201 detects a driver's requested 
driving force from accelerator opening alpha, the vehicle speed Vr, etc. first (Step S1). 
Then, the driving state of an engine accessory (load) is changed into engine drive, addition 
amendment is carried out, and fundamental target-driving-force Po is calculated (Step S2). 
[0074]On the other hand in drawing 5 , the velocity ratio operation part 21 1, Calculating the 
velocity ratio e of the torque converter 112 (=Nt/Ne) (Step S1 1) the transmission-efficiency 
operation part 202 does the map operation of the transmission efficiency eta of the torque 
converter 1 12 from the velocity ratio e based on the characteristic curve of drawing 3 (Step 
S12). 

[0075]Then, a target-driving-force amendment part (divider 203) amends target-driving- 
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force Po according to the transmission efficiency eta, and calculates the target driving force 
correction Poc (Step S13). 

[0076]The target-engine-speed operation part 204 - the divider 206, and the targeted 
engine torque operation part 207 calculate amendment target-engine-speed Neoc [ for 
obtaining the target driving force correction Poc with the minimum fuel consumption ], and 
targeted engine torque Teo1 (Step S14). 

[0077]Target transmission-input-rotating-speed operation part (multiplier 205) calculates the 
target transmission input rotating speed Nio from the target engine speed Neo and the 
velocity ratio e, and the target intake air amount operation part 210 calculates the target 
intake air amount Qao from the targeted engine torque Teo (Step S15). 
[0078]Finally, the target transmission gear ratio operation part 213 outputs a control signal 
so that the change gear ratio Gr of CVT1 14 may be in agreement with the target 
transmission gear ratio Gro, and the target intake air amount operation part 210, The 
opening theta of an inspired-air-volume adjustment device (electronically controlled throttle 
102) is controlled so that the inspired air volume Qa of the engine 101 is in agreement with 
the target intake air amount Qao (Step S16). 

[0079]ln drawing 6 , Step S23 is equivalent to Step S13 in drawing 5 , and, specifically, the 
divider 203 computes the target driving force correction Poc by doing division of the target- 
driving-force Po with the transmission efficiency eta (Step S23). 

[0080]Thereby, the torque converter 1 12 is in an off-line state, and the output torque of the 
engine 101 can fill a driver's requested driving force also in the situation transmitted to the 
turbine-shaft (transmission) side via the transmission efficiency eta of the torque converter 
112(<100%). 

[0081]That is, by amending target-driving-force Po in consideration of the transmission 
efficiency eta of the torque converter 112, fuel-consumption-improvement control by 
optimization of a operating range can be realized, and it can run by the point set of the 
minimum fuel consumption also in the off-line field of the torque converter 112. 
[0082]Aggravation of a driver's travelling feeling can be prevented by amending the 
transmission efficiency eta (or the velocity ratio e). In the divider 206, amendment target- 
engine-speed Neoc reflecting the actual state after each amendment of the automatic 
transmission 1 1 1 can be obtained by doing division of the amendment target transmission 
input rotating speed Nioc with the velocity ratio e, and computing amendment target- 
engine-speed Neoc. 

[0083]Although the case where the torque converter 1 12 is used is shown as an input 
clutch of the automatic transmission 1 1 1 here, also when input clutches, such as an 
electromagnetic clutch or a friction type clutch, are used, it cannot be overemphasized that 
an equivalent operation effect is done so. 

[0084]Although not taken into consideration about the operation of the transmission 
efficiency eta which is embodiment 2. corresponding to operational status at the above- 
mentioned Embodiment 1, according to operational status, correcting operation of the 
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transmission efficiency eta may be carried out. For example, although not taken into 
consideration about the lower limit of the transmission efficiency eta, since division 
amendment of the target-driving-force Po is carried out in the divider 203, in order to 
prevent emission of a correcting operation result, a lower limit may be set as the 
transmission efficiency eta. 

[0085] Drawing 7 is a flow chart which shows the transmission-efficiency operation 
operation by this embodiment of the invention 2 that set the lower limit as the transmission 
efficiency eta, and identical codes are attached about the same step as the above- 
mentioned (refer to drawing 5 and drawing 6 ). 

[0086] Drawing 8 is an explanatory view showing the temporal change of the transmission 
efficiency eta by this embodiment of the invention 2 (velocity ratio e), shows change of the 
transmission efficiency eta before amendment with a dashed line, and shows change of the 
transmission efficiency eta after amendment by lower limit setting out as the solid line. 
[0087]Since the transmission efficiency eta corresponds with the velocity ratio e (refer to 
drawing 3 ), in drawing 8 , the vertical axis is shown as the velocity ratio e or the 
transmission efficiency eta. The composition of this embodiment of the invention 2 is the 
same as that of the above-mentioned (refer to drawing 1 and drawing 2 ). 
[0088]ln this case, when the transmission efficiency eta shows below a predetermined 
value (lower limit) including a lower limit setting-out means to set up the lower limit of the 
transmission efficiency eta of the torque converter 112, the transmission-efficiency 
operation part 202 sets the transmission efficiency eta as constant value (for example, 
lower limit), and restricts the transmission efficiency eta to the value beyond constant value. 

[0089]ln drawing 7, the transmission-efficiency operation part 202 judges whether the 
transmission efficiency eta is below a lower limit (60%=0.6) following the map operation 
(Step S12) of the transmission efficiency eta based on drawing 3 (Step S33). 
[0090]ln Step S33, if judged with eta<=0.6 (namely, YES), If the transmission efficiency eta 
is set as a lower limit (=0.6) (Step S34) and it is judged with eta> 0.6 (namely, NO), the 
transmission efficiency eta computed at Step S12 will be set up as the transmission 
efficiency eta as it is (Step S35). 

[0091]Thereby, the value (refer to solid line) of the transmission efficiency eta with the 
transmission efficiency eta as it is in a larger field than a lower limit fixed to a lower limit 
(two-dot chain line) in the field (refer to dashed line) below a lower limit like drawin g 8 is set 
up. 

[0092]Therefore, since it is prevented that division amendment of the target-driving-force 
Po is carried out with the transmission efficiency eta as it is even if it is a case where the 
transmission efficiency eta by which a map operation is done from drawing 3 is a low value 
(for example, about 0%), The target driving force correction Poc cannot emit infinitely, and 
target-driving-force Po can be amended correctly. 

[0093]Amendment (Step S23) of target-driving-force Po is performed with the transmission 
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efficiency eta hereafter set up like drawing 8 , and the change gear ratio Gr of CVT1 14 and 
the inspired air volume Qa of the engine 101 are controlled by the desired value. 
[0094]ln embodiment 3., in addition the above-mentioned Embodiment 2, although the 
transmission efficiency eta was set up more than the lower limit, according to operational 
status, the transmission efficiency eta may be set as constant value. Namely, when 
operational status shows under a slowdown, or when the velocity ratio e or the transmission 
efficiency eta shows under reduction or below a predetermined value, the transmission 
efficiency eta may be fixed to constant value, and priority may be given to a feeling over 
correcting operation. 

[0095] Drawing 9 is a flow chart which shows the transmission-efficiency operation 
operation by this embodiment of the invention 3 that amended the transmission efficiency 
eta according to operational status, and drawing 10 is an explanatory view showing the 
temporal change of the transmission efficiency eta by this embodiment of the invention 3 
(velocity ratio e), and the vehicle speed Vr. 

[00961 Drawing 9 and drawing 10 support above-mentioned drawing 7 and drawing 8 , 
respectively. Drawing 10 shows the correction operation at the time of fixing the 
transmission efficiency eta to constant value (for example, 1), when the velocity ratio e 
(transmission efficiency eta) decreases during the fall of the vehicle speed Vr (under a 
slowdown) below at a predetermined value. 

[0097]The composition of this embodiment of the invention 3 is the same as that of the 
above-mentioned (refer to drawing 1 and drawing 2 ). In this case, the transmission- 
efficiency operation part 202 amends the transmission efficiency eta according to 
operational status, for example, answers a transient operation state (under a slowdown), 
and sets a transmission efficiency as constant value (1= 100%). 

[0098]ln drawing 9 , as for the transmission-efficiency operation part 202, the operational 
status of the engine 101 judges whether the velocity ratio e of that it is under a slowdown or 
the torque converter 1 12 is [ ****** ] under reduction (or it decreased below to the 
predetermined value) following calculation (Step S12) of the transmission efficiency eta 
(Step S43). 

[0099]ln Step S43, if the state under a slowdown of the engine 101 or reduction (or the 
velocity ratio e, below a predetermined value) of the velocity ratio e is detected and it is 
judged with a transient operation state (namely, YES), the transmission-efficiency operation 
part 202 will set the transmission efficiency eta as constant value (=1) (Step S44). 
[0100]lf judged with the engine 101 not slowing down and the velocity ratio e not 
decreasing in Step S43 (namely (and the velocity ratio e is larger than a predetermined 
value), NO), The transmission-efficiency operation part 202 sets up the transmission 
efficiency eta computed at Step S12 as the transmission efficiency eta as it is (Step S45). 
Hereafter, it progresses to the correction step S23 of target-driving-force Po. 
[0101]Thus, the transmission-efficiency operation part 202 sets the transmission efficiency 
eta as constant value (=1), when the operational status of the engine 101 shows under a 
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slowdown and the velocity ratio e between the input-output elements of an input clutch 
(torque converter 112) shows under reduction, or when the velocity ratio e shows below a 
predetermined value. 

[0102]Temporarily, if the transmission efficiency eta amends target-driving-force Po using 
the transmission efficiency eta in the divider 203 very small in below a predetermined value, 
the target driving force correction Poc will be amended at the increase-in-quantity side 
(direction to which a slowdown becomes blunt), and the feeling (feeling of a slowdown) of 
the driver of a under [ a slowdown ] will worsen. 

[01 03] However, as mentioned above, by restricting the transmission efficiency eta to 
constant value (=1), the feeling under slowdown cannot be spoiled and the transmission 
efficiency eta can amend target-driving-force Po appropriately in all the operating range. 
[0104]Here, although the constant value over the transmission efficiency eta was set as 1 
(= 100%), it may be set as a value (about [ like / For example, / the above-mentioned 
Embodiment 2 ] 0.6) smaller than 1 . 

[0105]Although not taken into consideration in embodiment 4., in addition the above- 
mentioned Embodiment 1 about the operation of the transmission efficiency eta in the time 
of full direct connection of the torque converter 112, Since amendment of target-driving- 
force Po by the transmission efficiency eta in the time of full direct connection has a 
possibility of causing aggravation of a feeling, the useless amendment in the time of full 
direct connection may be forbidden. 

[0106] Drawing 1 1 is a flow chart which shows the transmission-efficiency operation 
operation by this embodiment of the invention 4 that forbade the correcting operation by the 
transmission efficiency eta in the time of full direct connection, carries out fixed setting out 
of the transmission efficiency eta at constant value (=1) at the time of full direct connection, 
and shows the example which forbade the correcting operation of target-driving-force Po 
substantially. 

[0107] Drawing 12 is an explanatory view showing the temporal change of the transmission 
efficiency eta by this embodiment of the invention 4 (velocity ratio e), the vehicle speed Vr, 
and the direct connection duty Du, and drawing 11 and drawing 12 support above- 
mentioned drawing 9 and drawing 10 , respectively. 

[0108] Drawing 12 shows the correction operation at the time of carrying out fixed setting 
out (the correcting operation by the transmission efficiency eta is forbidden) of the 
transmission efficiency eta (or the velocity ratio e) to constant value (=1), when a full direct 
connection state is detected. 

[0109]The composition of this embodiment of the invention 4 is the same as that of the 
above-mentioned (refer to drawing 1 and drawing 2 ). In drawing 1 1 , the transmission- 
efficiency operation part 202 (or velocity ratio operation part 211) judges whether the 
detecting signal from the direct connection state detection part 214 shows a full direct 
connection state following the operation (Step S12) of the transmission efficiency eta (Step 
S53). 
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[01 10]ln Step S53, if judged with a full direct connection state (namely, YES), fixed setting 
out of the transmission efficiency eta (or the velocity ratio e) will be carried out at constant 
value (=1)(Step S54). 

[01 1 1]Thereby, at the time of full direct connection, according to the velocity ratio e (=1), the 
transmission-efficiency operation part 202 sets the transmission efficiency eta as constant 
value (= 100%), and forbids amendment of target-driving-force Po by the transmission 
efficiency eta. 

[01 12]ln Step S53, if judged with it not being in a full direct connection state (namely, NO), 
the calculated transmission efficiency eta (or the velocity ratio e) will be set up as the 
transmission efficiency eta (or the velocity ratio e) as it is (Step S55). 
[01 13]The direct connection state detection part 214 detects a full direct connection state, 
when the relation of the following (1) types is realized, for example as compared with 
prescribed rotational frequency deltaN (= 20 rpm) in the engine speed value Ne and the 
turbine revolving speed Nt (number nickel of input rotations of CVT1 14). 
[0114]Ne-Nt<=deltaN ... (1) 

[01 15](1) In a formula, the reason prescribed rotational frequency deltaN is taken into 
consideration is in the time of full direct connection, since the error of rotational frequency 
difference (=Ne-Nt) is included by an instrumental error, existence of a noise, etc. between 
the output shafts of the torque converter 1 12, not thoroughly set to "0", for example by 
them. 

[01 16]Even if the torque converter 1 12 is a direct connection field (full direct connection 
state), there is also a case of a slip direct connection state of number rotation aiming at the 
improvement in a feeling, etc., and the transmission efficiency eta to calculate will not be 
100%, but contains the up-and-down ingredient of about several percent. 
[0117]When rotational frequency difference (=Ne-Nt) becomes below prescribed rotational 
frequency deltaN like (1) type in consideration of these situations, the full direct connection 
state of the torque converter 1 12 is judged. 

[0118]Thus, when a full direct connection state is detected, the transmission efficiency eta 
is fixed to 1 (= 100%), and amendment of target-driving-force Po by the transmission 
efficiency eta is forbidden. Thereby, since the useless amendment to target-driving-force 
Po in a full direct connection state is avoided, the output torque of the engine 101 is set as 
the big value more than needed, and does not spoil a feeling. 
[0119]Here, in order to forbid amendment of target-driving-force Po in a full direct 
connection state, the transmission efficiency eta was set as 1 (= 100%), but the detecting 
signal of a full direct connection state may be answered, and correcting operation may be 
forbidden directly. 

[01 20] Although not taken into consideration about temperature (oil temperature) TG of the 
fluid which is embodiment 5. and which is used for the torque converter 1 12 in the above- 
mentioned Embodiments 1-4, the transmission efficiency eta may be amended according to 
oil-temperature TG. 
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[0121] Drawing 13 is a flow chart which shows the transmission-efficiency operation 
operation by this embodiment of the invention 5 that amended the transmission efficiency 
eta according to oil-temperature TG in the automatic transmission 111. The composition of 
this embodiment of the invention 5 is the same as that of the above-mentioned (refer to 
drawing 1 and drawing 2 ). 

[0122]ln this case, the transmission-efficiency operation part 202 amends the transmission 
efficiency eta according to oil-temperature TG in the automatic transmission 1 1 1 detected 
by the temperature sensor 1 19. In drawing 13 f the transmission-efficiency operation part 
202 amends the transmission efficiency eta by doing the map operation of several kilogram 
of the amendment staffs according to oil-temperature TG, and carrying out the 
multiplication of several kilogram of the amendment staffs to the transmission efficiency eta 
based on drawing 3 (Step S63). 

[0123]Generally, since the transmission efficiency eta of the torque converter 112 changes 
with oil-temperature TG, the transmission efficiency eta by which a map operation is done 
will change delicately according to oil-temperature TG. 

[0124]For example, the transmission efficiency eta changes with heat loss when oil- 
temperature TG is high (fluid viscosity is low), power losses when oil-temperature TG is low 
(fluid viscosity is high), etc. delicately. 

[0125]Therefore, the exact transmission efficiency eta near a actual value can be calculated 
by amending the transmission efficiency eta by which the map operation was done 
according to an oil temperature from drawing 3. The above-mentioned Embodiments 1-5 
can be combined arbitrarily, and do the combined operation effect so, respectively. 
[0/126]ln embodiment 6., in addition the above-mentioned Embodiments 2-5 (refer to 
drawing 7 - drawing 13), although the transmission efficiency eta was directly amended 
according to operational status, the velocity ratio e may be amended according to 
operational status. In this case, according to the amended velocity ratio e, the transmission 
efficiency eta will be amended as a result. 

[01 27] Drawing 14 - drawing 17 are flow charts which show operation operation of the 
transmission efficiency eta by this embodiment of the invention 6 that amended the velocity 
ratio e according to operational status, and support above-mentioned drawing 7 , drawing 9 , 
drawing 1 1 , and drawing 13 , respectively. 

[0128]ln drawing 14 - drawing 17 , about the same step as the above-mentioned, the same 
numerals are attached and a detailed description is omitted. However, in drawing 14 - 
drawing 17 , Step S12 (operation of the transmission efficiency eta based on drawing 3 ) is 
performed after the correcting operation of the velocity ratio e. 
[0129]ln drawing 14 , Steps S73-S75 are equivalent to Steps S33-S35 of the above- 
mentioned (refer to drawing 7 ). First, the velocity ratio operation part 21 1 judges whether 
the velocity ratio e is below a lower limit (=0.6) following the operation (Step S11) of the 
velocity ratio e based on the engine speed value Ne and the turbine revolving speed Nt 
(Step S73). 
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[0130]ln Step S73, if judged with e<=0.6 (namely, YES), If the velocity ratio e is set as a 
lower limit (=0.6) (Step S74) and it is judged with e> 0.6 (namely, NO), the velocity ratio e 
computed at Step S1 1 will be set up as the velocity ratio e as it is (Step S75). 
[0131]Hereafter, the transmission-efficiency operation part 202 computes the transmission 
efficiency eta based on the velocity ratio e restricted more than the lower limit (Step S12). 
Therefore, carrying out division amendment of the target-driving-force Po with the small 
transmission efficiency eta is prevented like the above-mentioned. 
[0132]ln drawing 15 , Steps S83-S85 are equivalent to Steps S43-S45 of the above- 
mentioned (refer to drawing 9 ). First, as for the velocity ratio operation part 21 1 , the 
operational status of the engine 101 judges whether it being under a slowdown or the 
velocity ratio e is [ ****** ] under reduction (or it decreased below to the predetermined 
value) following the operation (Step S1 1) of the velocity ratio e (Step S83). 
[0133]ln Step S83, if the state under a slowdown of the engine 101 or reduction (or the 
velocity ratio e, below a predetermined value) of the velocity ratio e is detected and it is 
judged with a transient operation state (namely, YES), the velocity ratio operation part 21 1 
will set the velocity ratio e as constant value (=1) (Step S84). 
[01 34]lf judged with the engine 101 not slowing down and the velocity ratio e not 
decreasing in Step S83 (namely (and the velocity ratio e is larger than a predetermined 
value), NO), The velocity ratio operation part 21 1 sets up the velocity ratio e computed at 
Step S1 1 as the velocity ratio e as it is (Step S85). 

[01 35] Hereafter, the transmission-efficiency operation part 202 computes the transmission 
efficiency eta based on the velocity ratio e restricted to constant value according to 
operational status (Step S12). Thereby, the feeling aggravation under slowdown can be 
prevented like the above-mentioned, for example. 

[0136]ln drawing 16 , Steps S93-S95 are equivalent to Steps S53-S55 of the above- 
mentioned (refer to drawing 11 ). First, the velocity ratio operation part 21 1 judges whether 
the detecting signal from the direct connection state detection part 214 shows a full direct 
connection state following the operation (Step S1 1) of the velocity ratio e (Step S93). 
[0137]ln Step S93, if judged with a full direct connection state (namely, YES), Fixed setting 
out of the velocity ratio e is carried out at constant value (=1) (Step S94), and if judged with 
it not being in a full direct connection state (namely, NO), the calculated velocity ratio e will 
be set up as the velocity ratio e as it is (Step S95). 

[01 38] Hereafter, the transmission-efficiency operation part 202 computes the transmission 
efficiency eta based on the velocity ratio e fixed to constant value (=1) according to the full 
direct connection state (Step S12). Thereby, like the above-mentioned, since the 
transmission efficiency eta in the time of full direct connection is set as constant value (= 
100%), amendment of target-driving-force Po by the transmission efficiency eta is 
forbidden. 

[0139]ln drawing 17 , Step S103 is equivalent to Step S63 of the above-mentioned (refer to 
drawing 13 ). First, the velocity ratio operation part 21 1 amends the velocity ratio e by doing 
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the map operation of the correction factor Ke according to oil-temperature TG, and carrying 
out the multiplication of the correction factor Ke to the velocity ratio e following the 
operation (Step S1 1) of the velocity ratio e (Step S103). 

[01 40] Hereafter, the transmission-efficiency operation part 202 computes the transmission 
efficiency eta based on the velocity ratio e amended according to oil-temperature TG (Step 
S12). Thereby, the exact transmission efficiency eta near a actual value can be calculated 
like the above-mentioned. 

[0141]That is, even when the transmission efficiency eta is less than 100%, a driver's 
requested driving force can be filled and it can run with the minimum fuel consumption. 
Since the transmission efficiency eta is amended with the velocity ratio e, a driver's 
travelling feeling aggravation can be prevented. 

[0142]Although reference was not made about the function of the multiplier 205 (refer to 
drawing 2 ) in embodiment 7., in addition the above-mentioned Embodiments 1-6 in 
particular, By computing the target transmission input rotating speed Nio by carrying out the 
multiplication of the velocity ratio e to the target engine speed Neo, the target transmission 
input rotating speed Nio for obtaining the target engine speed Neo may be correctly 
computed at the time of the off-line of the torque converter 1 12. 
[0143] Drawing 18 is a flow chart which shows operation operation of the target 
transmission input rotating speed Nio by this embodiment of the invention 7 that carried out 
the multiplication of the velocity ratio e to the target engine speed Neo, and drawing 19 is 
an explanatory view showing the engine speed fluctuation by this embodiment of the 
invention 7. 

[0144]Generally, when the torque converter 1 12 is in a full direct connection state, It is 
equivalent to controlling the change gear ratio Gr of CVT1 14 to become the target engine 
speed Neo to control the change gear ratio Gr of CVT1 14 to become the target 
transmission input rotating speed Nio, since the engine speed value Ne is in agreement 
with number nickel of input rotations of CVT1 14. 

[0145]However, in the time of the off-line of the torque converter 112, Since the engine 
speed value Ne is not in agreement with number nickel of input rotations of CVT114 (refer 
to drawing 19 ), even if it controls the change gear ratio Gr of CVT1 14 to become the target 
transmission input rotating speed Nio (= target engine speed Neo), the target engine speed 
Neo cannot be filled. 

[0146]Therefore, by carrying out the multiplication of the velocity ratio e of the torque 
converter 1 12 to the target engine speed Neo, The target transmission input rotating speed 
Nio which can fill the target engine speed Neo can be computed, and the change gear ratio 
Gr of CVT114 can be controlled to fill this target transmission input rotating speed Nio. 
[0147]ln drawing 18 , the target-engine-speed operation part 204 calculates the target 
engine speed Neo used as the minimum fuel consumption first (Step S1 11). Then, the 
multiplier 205 carries out the multiplication of the velocity ratio e to the target engine speed 
Neo, and calculates the target transmission input rotating speed Nio (Step S1 12). 
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[0148]Next, the target transmission gear ratio operation part 213 calculates the change 
gear ratio Gr of CVT1 14 so that it may become the target transmission input rotating speed 
Nio, and it controls CVT114 (Step S113). 

[0149]Actually, the target transmission input rotating speed Nio is amended via the target 
transmission-input-rotating-speed amendment part 212 like drawing 2 , turns into the 
amendment target transmission input rotating speed Nioc, and is inputted into the target 
transmission gear ratio operation part 213. 

[0150]Thus, by carrying out the multiplication of the velocity ratio e to the target engine 
speed Neo, and amending it to it at the time of the off-line of the torque converter 1 12, The 
target transmission input rotating speed Nio which fills a target point set (target engine 
speed Neo) can be obtained with the minimum fuel consumption, without spoiling a feeling 
at the time of the off-line of the torque converter 1 12. 
[0151] 

[Effect of the lnvention]The target-driving-force operation part which calculates engine 
target driving force based on operational status as mentioned above according to claim 1 of 
this invention, The transmission-efficiency operation part which calculates the transmission 
efficiency of an input clutch, and the target-driving-force amendment part which amends 
target driving force according to a transmission efficiency, and calculates a target driving 
force correction, The desired value selecting part which chooses the target engine speed 
for obtaining a target driving force correction, and the combination of targeted engine 
torque, The target intake air amount operation part which calculates the target intake air 
amount for obtaining targeted engine torque, The target transmission-input-rotating-speed 
operation part which calculates the target transmission input rotating speed of a nonstep 
variable speed gear so that the number of input rotations of an automatic transmission may 
be in agreement with target engine speed is included, While controlling an inspired-air- 
volume controller so that engine inspired air volume is in agreement with a target intake air 
amount, Since a change gear ratio is controlled so that the number of input rotations of a 
nonstep variable speed gear is in agreement with target transmission input rotating speed, 
and the target driving force correction according to a transmission efficiency was obtained, 
Fuel-consumption-improvement control which optimized a operating range is realized, and 
it is effective in the control device of a controllable engine with an automatic transmission 
being obtained by the point set of the minimum fuel consumption (the maximum gas 
mileage) also in an off-line state. 

[0152]Since the target-driving-force amendment part was constituted in claim 1 by the 
divider which does division of the target driving force with a transmission efficiency 
according to claim 2 of this invention, it is effective in the control device of a controllable 
engine with an automatic transmission being obtained by the point set of the minimum fuel 
consumption also in an off-line state. 

[0153]Since transmission-efficiency operation part amended the transmission efficiency in 
claim 1 or claim 2 according to operational status according to claim 3 of this invention, it is 
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effective in not being based on operational status but the control device of a controllable 
engine with an automatic transmission being obtained by the point set of the minimum fuel 
consumption. 

[0154]According to claim 4 of this invention, in either to claim 3, from claim 1 transmission- 
efficiency operation part, Since a lower limit setting-out means to set up the lower limit of a 
transmission efficiency is included, it is effective in the control device of the engine with an 
automatic transmission with which target driving force is not unusually amended by the 
transmission efficiency smaller than a lower limit being obtained. 

[0155]According to claim 5 of this invention, in either to claim 4, from claim 1 transmission- 
efficiency operation part, Since the transmission efficiency was set as constant value when 
a transmission efficiency showed below a predetermined value, it is effective in the control 
device of the engine with an automatic transmission which does not spoil a driver's feeling 
being obtained. 

[0156]According to claim 6 of this invention, in either to claim 5, from claim 1 transmission- 
efficiency operation part, Since the transmission efficiency was set as constant value when 
engine operational status showed under a slowdown, it is effective in the control device of 
the engine with an automatic transmission which does not spoil a driver's feeling being 
obtained. 

[0157]According to claim 7 of this invention, in either to claim 6, from claim 1 transmission- 
efficiency operation part, Since the transmission efficiency was set as constant value when 
under reduction of the velocity ratio between the input-output elements of an input clutch 
was shown, it is effective in the control device of the engine with an automatic transmission 
which does not spoil a driver's feeling being obtained. 

[01 58] According to claim 8 of this invention, in either to claim 7, from claim 1 an input 
clutch, It is constituted by the torque converter containing a hydraulic-power-transmission 
part and a direct connection mechanism, and a control section, Since amendment of the 
target driving force in a full direct connection state was forbidden including the direct 
connection state detection part which detects the full direct connection state of a direct 
connection mechanism, it is effective in the control device of the engine with an automatic 
transmission which does not spoil a driver's feeling by amendment of unnecessary target 
driving force being obtained. 

[0159]According to claim 9 of this invention, in claim 8 transmission-efficiency operation 
part, Since amendment of target driving force was forbidden by fixing a transmission 
efficiency to 100% when a direct connection mechanism showed under full direct 
connection, it is effective in the control device of the engine with an automatic transmission 
which does not spoil a driver's feeling by amendment of unnecessary target driving force 
being obtained. 

[0160]According to claim 10 of this invention, in claim 8 or claim 9 a direct connection state 
detection part, Since the full direct connection state of the direct connection mechanism 
was detected when the rotational frequency difference of the number of input rotations of a 

http://www4.ipdl. inpit.go jp/cgi-bin/tran_w^ 5/1/2008 



JP,2001-322456,A [DETAILED DESCRIPTION] 



Page 20 of 20 



torque converter and an output rotational frequency showed below a prescribed rotational 
frequency, it is effective in the control device of the engine with an automatic transmission 
which can detect a full direct connection state certainly being obtained. 
[0161]According to claim 11 of this invention, in either to claim 10, from claim 1 an input 
clutch, It is constituted by the torque converter which has a hydraulic-power-transmission 
part, and transmission-efficiency operation part, Since the transmission efficiency was 
amended according to the fluid temperature in an automatic transmission, it is effective in 
the control device of the engine with an automatic transmission which cannot be based on 
the temperature in an automatic transmission, but can amend target driving force correctly 
being obtained. 

[01 62] According to claim 12 of this invention, in either to claim 11, from claim 1 a control 
section, A velocity ratio including the velocity ratio operation part to calculate from the ratio 
of the number of input rotations of an input clutch, and an output rotational frequency 
transmission-efficiency operation part, Since the transmission efficiency was calculated 
based on the velocity ratio, it is effective in the control device of the engine with an 
automatic transmission which enabled control of the minimum fuel consumption being 
obtained, without spoiling a driver's feeling. 

[0163]Since transmission-efficiency operation part restricted the transmission efficiency in 
claim 12 based on the velocity ratio according to claim 13 of this invention, it is effective in 
the control device of the engine with an automatic transmission which does not spoil a 
driver's feeling being obtained. 

[0164]According to claim 14 of this invention, in either to claim 13, from claim 1 a control 
section, A velocity ratio including the velocity ratio operation part to calculate from the ratio 
of the number of input rotations of an input clutch, and an output rotational frequency target 
transmission-input-rotating-speed operation part, Since the multiplication of the velocity 
ratio is carried out to target engine speed and target transmission input rotating speed was 
calculated, also in an off-line state, it is effective in the control device of a controllable 
engine with an automatic transmission being obtained with the minimum fuel consumption, 
without spoiling a driver's feeling. 
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A*[flItejBt»jE»2 1 2H aHE«l»Jc:a-5i>-CB«aj 
a*A*HIC*Ni oStHIjEU MjESffiKXttA^O 
«E»N i o c£Htti-f6 e 

[0 0 6 3] @SMH:iafa2i3H fjEIMl 

i&a^ihjsc&n i o cfrbsmmmttGi o^itau 

l««a*G r o tCVT 1 1 4l:WAt5. Z-tlfcH 
V . C V T 1 1 4 ©^jgit G r fl A^lHie&N i sPffi 
EH«*WIA*ISWB*N"i o c<!r-Sct5ct5(^W 



(6) WBfl 2 0 0 1 - 3 2 2 4 5 6 

70 

[0 0 6 4] fii^Wttlffi2 14li > h/^n^- 
* 1 1 2(D^gite^>iS^^7^^1 1 3ir*f~r5B:*£ 
X^Du^^^S<5l/NT, h/W^ a ^ 1 1 

[0 0 6 5] =.>i?ftimmm 0 0rt<DBfc*»2 0 6 
11 B«aE»»A*EHB»N i o c fca«tb e T^S? L 
T> ttjEBW^^lMERN e o c ^^W-T5o 
[0 0 6 6] *»«*©B«3:^^>'h/^*J(«2 0 
70 7(1 «jE@«|[^Ki^Po c fcttjEBWEV^HBJS 

n e o c tizm^x. &'bt&ft'xffijE&mmmtip o 

c &'&Z>fz.&<DBm^>'iS>' hH Te o 1 SrSSg-T 
[0 0 6 7] 6Sfi*^lIx-y^y|>;^SS 

g&2 0 811 «jEg^|g»^P o c t3i>-^^lHHB»N 

E@^l2ib^P o c «r»£fc«><0B»^VS*V h/l^T 
e o 2Sr»3S"rs o 

[0 0 6 8] B«^^h/U*«lf»2 0 9fl »E 
20 WIIJSCX, HMKfcOWs^h^Te o 1 

U ll^y^y h/^ T e o S:ffl^t5o 

[0 0 6 9] g8K«t»«ffi2 1 0H BS^S^" 
h/^Te oSr#6feai>©B«K«;*Qa oSr»*U 

;H0 2^-^10 3l:fflW5c rtU-J; ?K 3^ 
^10 1"©»«Qatt, II^tQao^tt 

[0 0 7 0] IIxyv?y[H]gtSSS2 0 4-@Ix 
[0 0 7 1] tfcfcl. Ell —IH3 t t tlw, El 4— 1§1 6 CD 
[0072] 0 4 f± g ^igib^J^®^ 2 0 1 <aKjf££7j* 

40 u a 5 *i^sit^^^ 2 1 1 *3 x tfmmammxtii 2 

0 2-l«»««H»aS2 10Ot^U H6tt|» 
^§§2 0 3<7>*fls«3fflbf^4r^LT^S 0 
[0 0 7 3] 121 4 tlfc^T. BffiKUAftflLflS 201 

t5 (^fy/S 2) 0 
[0 0 7 4] — H5l^*3l^-C. ^Stt^35 2 1 1 
50 tt, h/l-^ ^y/^^ l 1 2<Dm& It e ( = Nt/N 
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e) (^f^sn) , 20 

[0 0 7 5] a^t, BSIEft^JilEiSJ «f§§2 0 
3) te, &M3h&ri\Zf&CX3MmmZ>P o£rffijEL 
ilEIMft^Poc^gt^) (^f^Sl 
3) o 

[0 0 7 6] §«^>'v ? >lHltelS:^a52 0 4- 

$&&m2 o 6*sj;tf s^^v^ anas 2 o i 

tt. */h*8*-C*l5EB««»*Po ct#5fcft©*3E 

T e o 1 SriSItS (^X^^S 1 4) o 
[0 0 7 7] @«^S«A^lHlte»ia»«R (*IS 

S2 0 5) f*. i»3i^^(H»E«CNe o*3J:t53SftJt 

[0078] s9xmitm*U2 1 cv 

T 1 1 4 0K«J*G rtfiaiSE*fcbG r o t-%ctZ>£ 
5te«MPflHWrffl*U 'll«»«i»i»2ioil ^ 
^^10 lOKStQa^iasatQa o 8rT 

2) <7>BB£0 5 (^f^S16) 0 

[0 0 7 9] 0 6I^*3V>T, ^75/rS2 3f2[g|5f*)<^ 

J: 0 4*jEB«IWB»;*>P o c^gffltl) Uf^S2 

3) 0 

[0 0 8 0] ZtllZXV, hH3i//WH2^ 
DSj^jR^T'feoT, ^>v^l 0 1 Wffl* h/l^j&C h 
;u^=iy/^^l i 2(Z)ei»7) «100%) 

[0 0 8 1] * 1 1 2(D&M 

fc*S-e#, h/U* = >v<-# 1 1 2 <D^iSJSffl«^*3^ 
[0 0 8 2] fiB»*i7 (Sfctt, %SJte) £ 

ffi]EgIS!ii»AA[£]6ftNi oc^jgatbe-ei^ 

[0 0 8 3] ZZX'iL S|]$£illl^ 

^7yf^U, h^ay/Wl 12Srffl^fc»^ 



(7) 2001-322456 

72 

[oo8 4] h»o»hb2. **3, ±^mm<ommix* 

TUi\ fciid eiSSW r? oTRBttf-o^r %Jt 
Uft*»ofc^, ^2 0 3l:^PT@gIiAPo^ 
Bft»*KEUT^*0-e, «jE«JWe*0»lRSr|&il:'r* 
io titbit g^ja^Tj HTBMIiRtUTt ±t\ 

[0085] m7ft&m%}&T)\zTmm&&mi,itz<D 

[0 0 8 6] ^7t, H8tt^03SMO|tlfiOJgffi2JwJ: 

20 [0 0 8 7] fcib\ e»»*i|fiaKH:e fc»JSU-Cl^ 

I«2«l M5£ (Hl*3J:t5H2*fia) kB 

[0 0 8 8] e«a*«*«EB 2 0 2 tt, h/U 

^ = >v<-* 1 1 2 Ofiga* i? WTI8«S:R£t5T 

30 ho 

[0089] B7fc*3i^-c\ mmth*itfm2 o 213, 

Bl3^B-5<e«»*^<o-ry^«||[ Uf^Sl 
2) Kffi^T, fiS3b*]}^TRC (6 0%=0. 6) 

[0 0 9 0] 775/^8 3 311^^, 77 = 0 . 6 (rf 
fcfc>*>, YES) i«3eS*t*Lfi, ea?»*J7 SrTIBffl 
(=0. 6) IHW^L (X75/7 P S34) . t?>0. 6 
(i"fc:b*>. NO) <h*j5££;ft,*U£ x ^75/^S12t 

40 (^77^S 35) 0 

[0 0 9 1] r^ia^ fittgrttqtt, E)8<7>£e> 

[0092] i^ot, Hs^^-^y^aissixse 
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[0 0 9 3] £*T, ms<D± 3tcK3e**Vfee»3aapij 
fT£*L, C VT 1 1 4 OfgitG r *3J:U5xyi/y i o 
[0 0 9 4] HJSO^ffi3. ±SB3RlB^»ffl 2 -C 

[00 9 5] 121 9 f*5HS:[fcffi(;:j£: £TfiiSJS!j* 7? £|*jE 

^-f- ^p— h-cfco x El i Ofir^igi^ns&o 

[0 0 9 6] 0 9*5^^01011, «X«xMS!5G>B7 
^«tt5ia8lc*HCU-C^5o Sfc, 01011 flVr 
Oi£T* tefel^T* XKtte (fi&»*n) 

[0097] z.<D&*j\<DmM<ntem 3<Dmi&te. 
mse. (Hi*5«tvH2#Ba) tra»-e*>-5 0 

SrHlEU fc*;ttfa«*E»lB (MX*) CUS^LT 

eas&^sr-jeffi (1 = 100%) i^^-r^> 0 

[0 0 9 8] H9lw*5^-C, eajft^SaEfflJ 2 0 2 fi, 
3) o 

[0 0 9 9] *Ty?S 4 3{Cio^T N J-^v^l 0 1 

yes) fcwftfthtufi, e&»*StJMfl 2 0 2 
«U feitS)^ 7j ^r-Sffl (=1) KiRS?-* 
S 4 4) . 

[0 10 0] *fc, ^fy^S 4 3 fc:*3^T. xy^y 
1 0 1 JLo, jgSite dS«^<f»-C*^ 

NO) iMfiStttutf, eas»«PiS[SEaJ 2 o 2 fi, *x 

i 2-e^austLfcfiitaspi) ^©^seaa 

®}^P oOijE^f^^S 2 3lCiiO 0 
[0101] Z<D£ eigJ»«ftSSB 2 0 2tt\ * 

>^>-i o i <Dmm^mmm^i:yr^m^, a**? 

IbA'P^y*—* 1 i 2) OAtU^IiF^It 
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77 (= i ) juKJt-r 



(8) 



[0102] <st^> essa* 77 tmm^'b 3? < >w £fit^ 

T©»^ R|[S2 0 3l:*^tfi»* II fc«^t 
B«K»aPo*:«nE-rai:. ffljE@SiKib^)P o cfr 

[0 10 3] Lj&»U ±E©i 51^ e*ab*j? *— 36- 
fit (=1) lcl«K-r*rfcfcJ:5, aa^7>f-yy 
70 ^fciUft 3 fi»»*uf±, £T^>aIteffl«c 

[0104] *fc, ::m tea*-*-*— £ 

ffiSrl (=10 0%) icK^Ufc^, UiOfc/hSi^H 
(fcJk *.fi. t&a?^J«fcw*IB2^)J: 5(w. o. 6g 

[0105] $&&<ow& 4 . **5, -bisiitto^jB i -e 

iiSS^ tj K J: 5 B mm®* P o ^iiEli7 j-V^yv) 

]E«:*JhUT<>J:v\ 
[0106] 121 1 1 tt^I«S-e(Dfi»a*'»7 ^ J: 5 

^e«»*n «:-«it (=1) ^i^tt, mn#) 

[0 10 7] *fc % HIl 2fiCl^P^O^(D^4(^ 

OTi 2fi, -tjx<ettim34©Bl9-*3J:t^Hl oi:»JCl 

[0 10 8] Hl2tt, ^£K«ttffi*stfeaj&ft 

Ttir^i^ fiiia^Tj (*fcfi. itStte) Sr-^fil 

(=1) -^H3tK3t (fi««*ij^J:S»E«»S:3SS 
it) Ufc^OffljEibf^^^Lr^5o 

[0 10 9] ro38MoHlfi(OJgS84 0««tt. 

fflfifi (El*3J:tJB2#HB) ^l^«-e*>5 0 H l 1 Jc*s 
^T, fiSSb^fltfftfB 2 0 2 (*fcf±, ^Sit^S52 

^ id tt, &mto*7iG>9m ur^sn) icjK^ 

[0 110] ^t^^^S 5 3^*3l%T, ^iCMtttll 

yes) k«3e**t*ttf, e^ja^rj (* 

ten, aUtlte) ^-^fig (=1) ^H36K€i-5 
fy^S 5 4) o 

[oiii] ^iSJig^(wiov>T, es»v 

*«w»2 0 2«:, mmtte (=d nftct, 

^77^-^fiI (=10 0%) ic^^u, fiSabVu^J: 
50 5S^igffij^P oOffi:E£*£±-r5o 



-8- 



15 

[0 112] ^fi/T'S 5 3lwj3V>T. 7t>±\&& 

ttfceaa^Ti (**:ii asite) «r*<0S*e3i» 

5 5) o 

[0113] ft*3. iElgiRfflttUSll 21411 fc X.tf 
stl^VHHBftN e*3±tW — tfMiHERN t (CVT 
114 OA^dfitN i ) *0f 36lHllE» AN (=20r 
pm) iltlfcU £IT<£> (1) 0 

[0114] Ne-Nt^AN • • • (1) 

[0 115] (1) *fc*Sl*T, B»OT«»ANjMWt 

snxt^isii, ^fflGSWrctv fc£;itf1»«»ie 

Att^NmKlBKKtt (=Ne-N t ) <&»a*^£*t 
[0116] *^ h^=-^W112^«l| 

*Siiifii«*i»*i0 0%i:4e)f, S%^S^-h 

[0 117] dtt^>(7)^a^%ltUTs (1) *Oct5 
t-, (Hlte^S (= N e — N t ) *SBf*HlC«AN«T^ 
■ftofcl»jft-e, h/U* * 1 1 2 <7>55£ESilg*fci§ 

[oils] ^5*ii:««iBds»aiStLfc«F 
,s-c\ (=100%) icn^tu 

\z±r), *4IIWtoiWIAPoi:JM-5llk 
tt*|5E*SEliBS*b*^T. ^^yi 0 lOffl^] 

[oii9] **3, rrm ^s^^ist^ g mm 

1 0 0%) luRjeufc**, ^ittje«*w*iH«*^J6 
« L T *|jEtt* * KSSStJt L T t «fc v\, 
[0 12 0] HlfiOJBffi5. -LiaHife^^iB 1 — 

4 -Cfl n>-/<— ^ 1 1 2 Hffil/^btt^fflt^Oia 

[0121] mi 3te&mmmmi 1 lrt^Wi&TGm 

t*0 2#E&) £l^«&T-£><5<> 
[0 12 2] w0>4&£\ eaS»*»3P-»2 0 211 ffiM 

eia«sa2 0 2ii ffii&TGfcjstfcjijEfl* 



(9) WW 2001-322456 

16 

Ury^S 6 3) 0 

[0123] — ttic, h/i^ = 112 coeit^j 

spTjfl ftilTGl:J:otSftt5^'e, -^s/^»S* 

tu 5 e«s»* 7? a it g i^c c xm» ^rnt-r % z. t 

[0 12 4] titiLfi. e*JB*T>n MTG^i^ 

(KfMfettfftt^) **^«aRjte^s lffiITG»> 
[0 12 5] Lfc^oX, 0 3^e>^^StSL^tl^e 

[0 12 6] 3»fi<7)Jgl» 6 . **3. ±ESafifl>»* 2 ~ 

5 (07-013W -en ste^i-icc-cejia 

[0127] 014-01711, aHEttflBlwlS; CT^S 

it e je l^c c (o^m<omm<orm 6 ^ £ sgit^* 
KraB<oH7, 09. 01 l^jzt^mi 3 1c^isltv> 

So 

[0 12 8] 01 4—01 7^*31^, «Ta£i:lR]«<0^ 
5o f:f:U Hl4-Hl7llfcvc, ^fy^S12 

[0 12 9] 01 4I^V^T. ^f'>/S73-S75 
fl MSi (0 7#i) (7)7rs/^S3 3-S3 5(I»JS: 

U^8, 5£mfc8i*£iS2i 1H xy$;y@fi 

*N e *S J: * - tf ynfiRN t < jgSJt e Oj» 

^ (^fs/ysi 1) irjK^T. aSifcedSTPfiffi (= 
0. 6) KT-e«>S*«^«r*J3ei"6 (^7^8 7 
3) . 

[0 13 0] ^T^7 P S7 3(Ii3^t, e^0. 6 (i~ 

YES) i:*JSStuttH 5£Slte.SrTKffi 
40 (=0. 6) dtfc^L (^f^S7 4) . e>0. 6 

no) twsesttix*! ^r^^s lit* 

e (^f ^/^S 7 5) , 

[0131] eaa*»»» 2 o 2 »i tpsmw 

6 (^f^S12) o Uc^ot, /h 

$ i 7? -c a mmmti p o sr^WiE-r 5 r 1 1> 

[0 13 2] 01 5^*5t^T. ^f7/S83-S85 
50 &s SflSE (H9#B8) ^fyrS4 3-S4 5l:»JS 
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UTl>S 0 *i\ SStfc»^2 1 1*4, a£tbe£>SS 
W (^T^r/S 1 1) UUft^T, 3L>v*^l 0 1 <DWM 

*4, Bf««aT*-C«*Ufc) (*y 
y^S 8 3) , 

[0 133] y^S8 3te*5i^T* xy^yi o 1 
■fe, YES) iMSSil^ttf, 2 1 1*4, 

mmttez-Tzm (=n fciwe-rs Uf^ss 

4) o 

[0 13 4] ^ry/S8 3 (CSS^T, 

no) twrnztititi. mxttrnxu 2 1 1 *4, 

:/S 1 i-ejmiSixfca*lteS:,'*^**a«tfce t 
It^tS (^^S 8 5) 0 
[0135] KT, 2 0 2 *4, IGtti 

^n*nm-rz> o^jy^s 1 2) c ztucx 9, w& 

[0 13 6] Hi 6(djo^T, ^fs/^S 93-S95 
(4, flIHi (HIl 1#«0 (O^yZfS 53-S5 5 izM 
ICLT^So £1\ aStfcKS952 1 1*4. 5Ifftfce<0 

£ (^fy^S 9 3) o 

[0 13 7] y^S 9 3K*3l^T* X£iH&Rtt 
(■T*fe*>, YES) £*J££*L:h,fi, ^gi£e£-£ 
It (-1) tCS^IS^L Uf^S94) , X£K*S 

(-rttfefe. no) fc«ea*u*uf, sciss 

ttfcffiSifce *3«KJte £ Lt^ttS (*X 

S/^S 9 5) o 

[0138] £JLT. 2 0 211 

jRfclOSCT— 3&IS (=1) iC^S^fcj&gJteKg 
^Tfi*8b*jj Sr*Hi1-a (^7^S12) o rtt 

(=1 0 0%) tcR^Stt^T-. fiiiS)*jjl:j: 
5I«KBAP o60ffiIEl4^ih^tb5o 
[0 13 9] Hi 7\Z&\,^X, ^"ry^S 1 0 3 *4, fltj 
it (Bl 3&m) ^ry^S 6 3 K*tJC LTl^S, £ 
i\ afitfcSff8P2 1 1*4, jSSite^JS^ 
Sll) JCtt^-C, MiaTGIwJfcCfcffiEffiftKe*^ 

«fc 9. a«ite«:«ffii-5 O^y^S 1 0 3) . 
[0 14 0] SXT. e*«l*«»»2 0 2*4, »ITG 

tar* (^fy/s i 2) 0 ztiizxv, ffi&bmm 



(10) «Fi2 001-322456 

[0141] Ttett. eita* u # 1 0 0 

&xh. mm&<oEtf:m$ht)&ffiiti» iot/j«st 
[0142] mmomm 7 . ±fsiass£>jgffi 1 - 

6"C*4, ig^2 0 5 (H2#ffi) ^IE^ot>T«P»w 
f^l^^ot^, B^^^KSSNe olC^gJt 
7/7 e Srffeg Ltl««HA*laie»N i o Sr»ttJ"T2> - 

^^MaHEjftNe o*»5fcfc<DB«X5£«A;&[Ep|E 
tNi oSrjE^SLtiiL-Ctct^c 
[0 14 3] HI 8*4S»3i^^^|sI<B»Ne o Clj&g 

It e SrSSIS: Lfcc <n&W<om&<oj&m 7 fc£ £ UWMM 
[0 14 4] h/^3^-^ii2^g 

2/? lSttfflOt#i2:*4, xyv?«SNe^CVT114 

HHESfcN i o ^i^J:5^CVTl 1 4 O^aSHsG r «: 
Wt^rtll IIx^IiIC»Neo^iSJ:5 
|:CVT 1 1 4<om&t£G r IrMt^r^MfT^ 

[0 14 5] L^L, h/U^ =i>v<— * 1 1 2<D$tffl& 
^{w^ol>T*4. xy>?y[EliESNe^CVTl I 4<DX 
*lHie*N i (HI 9#H8) . SffiK 

a«A*[ge»N i o (=nm^^^^u^e o) 

5(7 fcfcSJ: SMCVT 1 1 4 0)S3Ktt;G r SrffiHWUTts 

SSxy^ymCSNe oSrWfei-C t*4-e#*v^ 

[0 14 6] tfc^ot, @«3:y5;yipl(ERNeoi: 
i i 2 0^SiteSr^gL-t"Si irCJ:' 

B«aE5S«A*lHie!»N i o 5 ICC VT 1 1 

4 (T^^jgltG r 4:»J^l-r5 C t Z> 0 

[0 14 7] H18*C*51>T, BW^^v^^EHK 

4^ Ne o£r®g-rS Ury^S 111) , ftv^ts JUS 
§£2 0 5*4, B»3i>"^^[el<ES»Ne oi^SJteft* 
SIT, BUKXWAABICslfcN i o«:ttffi-« (*y 
jy^S 112). 

[0 14 8] W:, BfllSatt:gklFtt2 1 3*4, 
I%A^ls]|&%N i o t45J:5l-CVTl l 4^1 
tkGr^Ut, CVTlHSrSJWtS 

5 1 1 3) B 

[0 14 9] ^IC*4, B«Ka«AAIfiiejSN i o 
*4, H 2 tf> J: 5 (c B «afjS«A*HI<E»*Effl 2 12^ 
5/7 ^LTMiE^tL, MJEB*KamA£EIGftN ioci 



-10- 



19 

fl^TB 2 1 3KlA»S*L5. 

[0 1 5 0] Z<OX 0\Z^ h^3^WH2W* 

<x SflllC^Xh (@^x^y|Elig»Neo) £ 
Mfc-rB*KmA*l96ttN i oSr*/h«*"C#Sr. 

[0151] 

xxfam^it^bAsfi <Dm%.&t>it*mm.'tz> b mm 
g m^^mmkt-mrr^ x 5 ^^rkxwo 

tt0Aft[B1EHR*s B «3E%WA^igICft -fti"5 «t 5 
K&*J**ffil»U e*Sb*ii:iCD^«jEB«K»*S: 

[0 15 2] tit. ro*WoBI*3j(2icj:ttr*, »* 

acaaif* # ^ v & ^(ommmmtm h ti * * . 

[0 15 3] r©flHBO»**3I^J:tLtf, ft* 

[0154] c©»W©fl|#*4fcJ:jh,tf, If* 

«i^fe«*3g3*T-^^-rix^*5v^T, 
<£t*<DX\ rmmx *> t/>*v>e*a»*^j:oTB«» 

[0 15 5] Sfc, ^0J8M0W*5 5i:J:ixtf, SI* 

*id*6»**4*-c©i^i a *twi:*5v^T. essays* 
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[0 15 6] Sfc, Z<D&W<n$n#m6\Z£tltf, ft* 

[0157] *fc, ro»MoMf*3l7fcJ:*ttf, It* 
[0 15 8] 8 fcjifttf, ft* 

1 ^&ffl|*3S 7 *-COV^tL*»J!l*3V>r, AA* 9 5/ 

[0159] *fc % ro*W«)lll*3l9irj:tbtf % ft* 

*«r*-*-»*l^ 1 0 0%teB«i-6rfcl!i 

«£ 9 B«K«*o*t]E*:*Jh-rSJ:5J!iUfc^-C, 
»*B«*«iAo*tjEfcJ:oTWE#^7-<-y V^S: 

[0160] *fc. z<Dmw<Dm$tmi o\zxn&. b* 

[0161] ^fc, C(^^P^(7)^*^l l {ZLXti&s m 

»oMt: J: bi" B SIK®i^SriE«l^iE-r 5 r t <n 
[0 16 2] w^|BC0SB*«l 2I^J:<xtf, It 

50 »JW«rBitElcLfeBaSS«f+#^v^^Sy^B^ 
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[0 16 3] *tz, 3\Z.£tlfc m 

mmm. & *l « 3»* a* & s 0 

[0 16 4] co38Mo»*3Sl 4l^J:tLfix SS 

i 3^x-co^-rtL^*3^T, mm 

[mi] z<D&W<Dmi&<nteMi «r*-r«*H-e*> . 

So 

[0 2] - <D&w<Dmm<Dtem i owrosr^t-flMB:/ 

[83] £©*W^*lfctf>*l*l lnj; t}#!££*LS5i 

[04] r <D&W(omi&(Dten na^i ^ai^s 
[ei 6] r0XH09at£>n$iBi \z±z>Bm%)mzi& 

So 

[07] ' ro«SIB^*16o*«2^J:se«SftJW(i^ 3/? 
[0 8] Z<DZ&9i<Dni&<D1&m 2 «fc 5e«3b*»M> 

[09] r <D&w<Dmm<ni&m 3 x zmmwmvtm 

[010] ro»W^HJfi(D»IB3iJ:«t-5ia«3ie« 

[0ii] c (D^m<Dmm(Dmm 4 ^ s^iE^tt 

So 40 

[012] ^ <B38Wa>3SJE*>fl2ffi 4 J; S^±BjS# 

[013] w(o»pjoiiifiojgffi5ic ( ts}fi«a^i: 
[014] z<D&w<Dmm<oBm6\z&zmm&$£'p 

[015] wOJBM^5EK^«1B6»wJ:5ia«»C* 
[016] Z<D&W<Dm&<Dj8m6\ZL£Z>?E±fcmft 
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So 

[017] c^35M^H«S<o»flB6^J:«}E6ffl^jcSi: 

[018] z<D&w<omm<omm7 \z.£zm&Mzi& 
- h-efcSc 

[0 19] ro*^^J6<D^|g7^*3t/>TffijES:i^ 

100 xy^^MI, 101 ^isitls. 102 

104 *p y h/HJHffir^'lJ-, 107 fyls? 
ftir^lK 10 9 T^-tr/HIBff-fc^lK 110 gib 

KXWMffiBB. 1 1 1 sm&mm. 112 h/i^ 

(A**9y*-) ,113 HiB^^y^ 
(K3£$S«) .114 CVT («S^5£«6) ,115 
a^S^EHE-t^lK 116 * — tr^H^fer^, 
117 AAEHEir^'lK 118 BJ^HMEir^lK 1 
1 9 ttSlr^lK 2 0 1 BflMBtb^ftlFttS. 2 0 2 

GMZhmWiWItt. 2 0 3 ^ (SIStt^ffilE 
S) , 2 0 4 BW^S^ECfcttStt, 2 0 5 JR. 

(B^^A^®telS:^a5) , 2 0 7. 2 0 8 
a«3i^^^ h^«J(»" (BSttXftffi) ,210 

2 1 1 m&ttmwn. 212 g 
«sea«iA*ii]e»*tjE». 2 1 3 sttX&JtatiF 
gp, 2 1 4 iE^ie^ttiSB, e mmtt. g r xm 

tfc, Gro a«ag»Jt, Ne ac^S^EHHBu Ne 
o Sgxy^sa Neoc tiEiSx^y 
ElCft* N i SEaiA*HHBBt, N i o b&^s&k 

A*HHE». N i o c WjESfllKSttlAAlHieft. N 
o fcH^HKEft, Nt *-tr>lHHES, Po B^iE 
■l*, Po c 4£jEB^S1E1&;>J, Qa o BtRK&fi, 
Teo, Teol B ^ ^ b /l<^ TG iffiltS. 

77 S2 s^igib^^si^-rs^^ 

3^ Sll afftbSrSJS-rS^'r!/^ SI 2 -g 
aa^SrSJffi-S^^y^ SI 3, S2 3 SffUK 
^*«jEt5^f^^ s l 4 S/J^ST-l&fEBj;* 

StJWWS*^:^ S 1 5 B«KXttA*[§HEft:l3 

iwiwa^tftsranffas-rs^^s/^ si 6 

^Jzt/RSCfiSrffilWi-S^^y^ S3 3 Bf*«KT 
oeS^SrWSt^^ry^ S3 4 e»8W&«:T 
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CtttttW*-*-**^*:/* S4 4 e«»*4:-36« 

i^st^^ry^ S5 3, S9 3 ^m.m&te$: 
WS-TS^r 5/^, S 5 4ei»«r i i-K^-rs^^ 
^y, S6 3 jftiai^cxeaa^&wii-s^T 1 ^ 

7\ S 7 3 M^ffi^T^^gitSr^J^-rs^xy^, 
S74 ^Sit^TPlfL^±(w©JPS'rs^7 L ^^, S8 
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